The identification of Bacillus 
The identification of Bacillus anthracis involves its differentiation from other aerobic sporeformers, particularly Bacillus cereus. Smith et al. (1952) , in a study of aerobic sporeforming bacteria, concluded that B. anthracis is a pathogenic variety of B. cereus. They also stated that strains of B. anthracis which had lost their virulence could not be differentiated from B. cereus. This apparent relationship between B. anthracis and B. cereus was supported by Brown et al. (1958) . Burdon (1956) "String-of-pearls" reaction (Jensen and Kleemeyer, 1953) . The "string-of-pearls" reaction was observed by streaking young cultures of the organism to be tested on tryptose agar containing 0.5 unit of penicillin per ml of medium and incubating the plates at 37 C for 3 to 6 hr. A cover slip was placed over the streaked area which was then examined under the oil immersion or high dry objective for the presence of enlarged, round, cellular forms characteristic of the positive reaction. Plates which gave a negative reaction were reincubated for a total of 8 hr before reexamination. Microscopic evidence of growth must be present before a negative result can be reported. Plates incubated overnight may or may not show macroscopic evidence of growth depending upon the presence of penicillin-resistant organisms. Whether resistant or not, enlarged, round forms will be present if the culture is B.
anthracis. This procedure has given positive results with two strains of B. anthracis resistant to approximately 100 and 1000 units of penicillin per ml, respectively.
Lysis by gamma bacteriophage . Eighteen-hour heart infusion agar slant cultures were streaked on tryptose agar plates with sterile cotton swabs. A drop of gamma bacteriophage (109 particles or more per ml) and a drop of sterile water to serve as a control were added to separate areas of each streaked plate. Plates were incubated at 37 C for 18 to 24 hr and examined for the presence of lytic zones.
Growth on bicarbonate medium under C02 (Thorne et al., 1952; Chu, 1952 conform to the characteristics of B. cereus but which did conform to the characteristics of virulent B. anthracis (isolates I in table 3). Two of these original cultures, ATCC 6630 and ATCC 6472, also contained B. cereus (isolate II). In order to determine whether or not the two strains present in ATCC 6630 were related, the mucoid virulent B. anthracis strain was incubated on bicarbonate agar plates until a rough outgrowth occurred. This rough outgrowth was isolated, purified, and tested. Although it was greatly reduced in virulence, the rough isolate was unchanged in its characteristics of negative motility, negative hemolysis, positive "string-of-pearls" reaction, and positive phage susceptibility. In other 1959] words, the rough B. cereus strain in all probability did not arise from any change in the B. anthracis strain, but was a contaminant.
"When a strain of B. anthracis loses its pathogenicity is it still the anthrax bacillus or is it B. cereus?" (Smith et al., 1952 Although the rough variants showed a decrease in virulence, they showed no change in motility, hemolysis, "string-of-pearls" reaction, or susceptibility to gamma bacteriophage.
DISCUSSION
The results reported in this study show that B. anthracis can be identified and differentiated from B. cereus and other sporeforming organisms by the characteristics of a positive "string-of-pearls" reaction and positive gamma phage susceptibility. Negative hemolytic and motility reactions support the identification, but are not conclusive diagnostic characters. After identification has been made, virulence determinations and morphological appearance on bicarbonate agar serve to characterize the organism further. In testing 175 cultures of the genus Bacillus, the reactions of these cultures fell into two groups: namely, B. anthracis and non-B. anthracis. No cultures originally labeled or finally identified as B. anthracis were found to be either motile or hemolytic, whereas other sporeformers were generally positive in these reactions. Only cultures identified as B. anthracis gave positive "string-of-pearls" and positive gamma phage susceptibility reactions. A rapid indication of the identity of a suspected colony can be achieved in 3 to 6 hr time with the "string-of-pearls" reaction. Although no single reaction should be relied upon for identification of this organism, the reactions reported in this paper will readily differentiate B. anthracis from B.
cereus.
The isolation of an aerobic sporeformer which produces mucoid colonies on bicarbonate agar incubated under CO2 is strongly indicative of B. anthracis. Although B. anthracis produces either mucoid or rough colonies under these conditions, depending upon its virulence, none of the other cultures tested produces mucoid colonies. Burdon (1956) reported that B. cereus did not form mucoid colonies on bicarbonate agar.
The results of our study disagree with those reported by with respect to motility, hemolytic activity, and interpretation of virulence data. Wre found no motile strains of B. anthracis. However, referred to the production of motile strains of B. anthracis induced by exposure to omega bacteriophage. Six of these motile strains were tested by Sterne and Proom (1957) (Smith et al., 1952; Brown et al., 1958) is the concept that B. anthracis differs from B. cereus only in pathogenicity. When pathogenicity is lost, these authors considered it difficult or impossible to differentiate between the two strains. Our study has shown that when virulent B. anthracis cultures became avirulent, each avirulent culture retained its original B. anthracis characteristics with the exception of morphology on bicarbonate agar, which has been associated with virulence. Indeed, it would be surprising if B. anthracis were so unusual that it alone did not have an avirulent counterpart so common in pathogenic microorganisms. The results reported here show that B. anthracis, regardless of pathogenicity, can be differentiated from B. cereus and is a separate and distinct species. Thus B. anthracis should not be considered a variety of B. cereus. It is recognized that it might be possible by genetic techniques to induce in B. anthracis, such B. cereus-like characteristics as motility, hemolysis, and resistance to gamma phage. Work of this nature should be performed with strains containing genetic markers to rule out the possibility of contamination with other aerobic sporeformers.
